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gross domestic product shrunk by 7.4 per cent over 2001, the worst performance since World War II. In response to the crisis, and in order to reinvigorate the now-stalled free market reforms, a new standby agreement was signed with the IMF. Given the fragile fiscal position of the Turkish public sector, many researchers and financial rating agencies conducted a series of programming exercises to monitor the fiscal sustainability and debt burden in the short-to medium-run. However, such exercises are often restricted to a partial adjustment framework, and do not go beyond an accounting check between the real rate of growth of the GNP, the interest rate, and the debt to GNP ratio. In fact, what is perhaps most notably lacking in these exercises is a general equilibrium framework where all macroeconomic variables are resolved in a consistent (Walrasian) system of flow equations describing production, expenditures on consumption and investment both by the private and the public sectors, savings and asset accumulation, the foreign economic relations, and the fiscal balances together with debt dynamics.
In this paper we develop an overlapping generations (OLG) , small open economy model of exogenous growth and study the effects of fiscal policies of the government under the constraints of debt servicing and a binding fiscal gap. The model developed has an OLG structure with 30 generations (24 of which are in the work force, while the rest are retired) at any moment, optimally choosing lifetime consumption and saving paths. The growth process is characterized by the accumulation of physical capital and by labor augmenting technological progress.
We focus on two sets of issues: First, the model is calibrated to generate the approximate macroeconomic panorama of 1990s for the Turkish economy. We then study the specifics and the expected macroeconomic consequences of the current austerity program, TSEP, as implemented under close IMF supervision. The distinguishing characteristic of the simulation is the attainment of primary surplus targets as set out in the official TSEP and the consecutive Letter of Intend documents that followed. Next, we try to view the path of the model economy under various growth shocks, focusing on macro variables such as production, investment and growth as well as the welfare across generations.
Our results suggest that the current fiscal program based on the primary surplus objective succeeds in containing the explosive dynamics of debt accumulation, and yet, the path of aggregate public debt as a ratio to GNP displays significant degree of inertia and could be brought down only gradually and slowly. Furthermore, our results also suggest that the macroeconomic performance of the program is quite vulnerable to growth/productivity shocks. Roughly, we find that in order to compensate for a 3.2 percentage points of decline in the rate of growth below its officially targeted rate of 4.5% over the [2001] [2002] [2003] [2004] [2005] [2006] horizon, the primary surplus of the public sector should be increased by 1.7 percentage points as a ratio to the GNP, from the targeted ratio of 6.5%, to 8.2%, over an extended period of ten consecutive years.
The paper is organized as follows: in the next section we provide a broad overview of the Turkish economy over the 1990s. Next, we discuss some of the key elements of the fiscal sustainability literature and highlight some of the recent advances in the OLG literature as pertain to our analysis. The algebraic set up of the model is introduced in section 3. In section 4 we implement our policy simulation exercises. Section 5 summarizes and concludes.
Deterioration of Fiscal Balances and the IMF's Stabilization Program
Turkish fiscal balances suffered a severe setback and all key macro indicators deteriorated in the 1990's. Table 1 documents this erosion.   <Table 1 here> At a first glance, the table reveals that over the 1990's the Turkish growth experience has been on a fluctuating trend, with abrupt mini business-cycles, especially during the course of the last four years of the decade. Concomitant with this observation is the cyclical behavior of consumption and investment. The 7.6% decline in the public expenditures in 1995 could not be recovered by 2002. Private investments were also not on a sustained path. The peak of private capital accumulation in 1995 at 15.9% was immediately followed by the contraction of 2001 by -34.8%.
One of the major signs of the vulnerability of the Turkish macroeconomic balances in 1990s has been continued inflation. Price inflation, which rested at the plateau of 60-65% in 1980s has accelerated after 1998 and reached the plateau of 75-80%. One of the main reasons of the continued disequilibrium and persistent inflation rates in the Turkish economy has been identified as the deterioration in the fiscal balances of the public sector and the resulting borrowing requirement. The table reflects that the PSBR ratio stood around 12% on average between 1990-99. Throughout this period, the budget deficit has been the main actor in the accumulation of PSBR.
In this context, it is important to note a fundamental change in financing of the PSBR.
Data on the financing patterns of the PSBR suggest that, under the financially repressed conditions of the 1970's and early 1980's, deficit financing through central bank advances (monetization) was the predominant method. However, after removal of interest ceilings in a series of reforms throughout the 1980s, the Turkish private sector faced a new element: the real interest rates rose to unprecedented levels. While borrowers struggled to adapt to exorbitant real rates on loans, financial institutions and rentiers adapted swiftly to the new conditions and the government found it much easier to finance its borrowing requirements domestically through issues of the government debt instruments (GDIs). This also enabled successive governments to by-pass many of the formal constraints on their fiscal operations.
Consequently, with the advent of full-fledged financial liberalization after 1989, the PSBR financing relied almost exclusively on issues of GDIs to the internal market -especially to the banking sector. The stock of domestic debt was only about 6% of the GNP in 1989, just when the liberalization of the capital account was completed. It grew rapidly, and by the end of 2001 this ratio reached to 69.2%. Interest costs on domestic debt grew to 22% of the GNP in the same year, increasing almost 10-folds in real terms over the decade (Table 1) . As a further comparison, interest costs on servicing the debt reached to 1.01% of public investments, and to 481% of the transfers accruing to social security institutions by the end of the decade. The rise in the interest expenditures claimed almost all of the public sector disposable income in 2001. As a ratio to the tax revenues of the consolidated budget, interest expenditures on public debt rose continuously especially after 1997. In fact, the fiscal authorities were trapped to such an extend that the targeted expenditures on interest could not have been brought under control throughout the decade. In Figure 1 we portray the paths of both the targeted and the realized values of the claims on tax revenues by interest costs.
Clearly, Turkish fiscal revenues suffered a severe leakage from the rising interest cost bill not only as an undesirable realized outcome, but also as a de facto programmed policy. In this regard, the central budget in Turkey is observed to lose its instrumental role of social infrastructure development and long term growth, but rather became trapped to the dictates of domestic debt roll-over under a borrowing scheme of very high real rates of interest.
<Figure 1 here>
The underlying characteristic of the domestic debt management was its extreme shorttermism. Net new domestic borrowings, as a ratio of the stock of domestic debt continued at a pace of above 50 per cent for most of the decade. Thus, the public sector was trapped in a short term rolling of debt, a phenomenon characterized as Ponzi-financing in the fiscal economics literature. 4, 5 Under these conditions fiscal and financial fragility of the economy deteriorated severely. A key indicator, the ratio of short term debt to international reserves of the Central Bank had been above 100% for most of the decade, and could be brought under 60% only by the end of 2002. Currency markets, likewise, were exposed a significant degree of currency substitution, as the residents' portfolio shifted almost by half towards foreign exchange deposits (Table 1 Akyüz and Boratav (2002) , Boratav, Yeldan and Köse (2002) , Yeldan (2002) , Ertuğrul and Selçuk (2001) , Metin-Özcan, Voyvoda and Yeldan (2001) , Yeldan (2002, 2000) , Kepenek and Yentürk (2000) , Uygur (1996) , and Ekinci (1998) for a thorough overview of the post-1990 Turkish macroeconomic history. For the deterioration of fiscal balances see San (2002) , Konukman, Aydın and Oyan (2000) , Özatay (1999) , Türel (1999) , Selçuk and Rantanen (1996) , Atiyas (1995) , and Zaim and Taşkın (1997) . 5 Kletzer and Buiter (1997:2) define Ponzi-finance as, "a government engages in Ponzi finance if, after some date it never runs a primary surplus despite having a positive debt stock of debt outstanding. Equivalently, the value of additional debt issued in each period is at least as the interest payments made on the debt outstanding at the beginning of that period, or the growth rate of debt each period is equal to or greater than the one period interest rate on public debt" 6 The net consolidated public debt stock can be found by subtracting the deposits of the Treasury at the Central Bank and the Central Bank's net foreign assets from the gross public debt stock. 5% 2003 through 2006, the program targets a 6.5% surplus in the ratio of the aggregate public sector fiscal balance to the GNP (5.4% in the ratio of the consolidated budget of the central government to the GNP). The basic macroeconomic targets of the IMF program are summarized in Table 2, while Table 3 We now turn to a brief account of the concept of debt sustainability, as the term will play a central role in our analysis.
Economist's Vision of Fiscal Sustainability and Solvency
Fiscal policy, sustainability and solvency have come to the forefront of stabilization policy in the recent years. The questions of whether a given level of debt is "sustainable" and/or whether large and persistent deficits will lead a government to default became common concerns for both the developed economics and less-developed countries 7 .
The theoretical literature emphasizes the intertemporal budget constraint as well as the flow-budget constraint of the government, and focuses on whether current fiscal policy can be continued into the distant future without threatening government solvency. Yet, on the level of empirical policy analysis, the term "fiscal sustainability" remains highly controversial, and each empirical study often develops its own definition of the concept and derive its conclusions accordingly. Among the recent studies that analyze fiscal sustainability in U.S are Flavin and Hamilton (1985) , Wilcox (1989) , Trehan and Walsh (1991) and Hakkio and Rush (1991) . Corsetti and Roubini (1991) and Chalk and Hemming (2000) focus on fiscal sustainability in the OECD economies and come up with rather mixed results. After the Stability Growth Pact and the Maastricht Treaty fixing maximum reference values for the deficit (3% of GDP) and net public debt (60% of GDP), the budgetary discipline in Europe has been a matter of increasing concern. See Buti, Franco and Ogena (1998) . The sustainability of the fiscal policy as well as the solvency of the governments in the LDC's have, not surprisingly, received the highest attention both from the academia and the international organizations such as the IMF and the World Bank. A few to mention among many are Buiter and Patel (1992) on India, Gerson and Nellor (1997) on Philippines, Bascard and Razin (1997) on Indonesia, and Agénor (2001) on Ghana and Turkey. 8 Among the common definitions of sustainability are: i) that government current debt is matched by an expression of future primary surpluses over primary deficits, in present value terms; ii) a fiscal policy that keeps the path of debt stock/GDP ratio bounded; iii) a non-decreasing government debt stock to serve as a benchmark; iv) a simple budgetary discipline with austerity. 
The analytical discussion on fiscal sustainability starts with a current period flow budget constraint of the government. In its simplest form, for a closed economy that is exempt from monetary treatment, this constraint can be stated as:
where B t is the outstanding debt stock, r t is the real interest rate of the current period, and D t is the deficit (current period expenditures net of revenues of the government). Solving this equation under forward-looking behavior:
According to the equation above, it is possible that the government rolls over its debt each period in full, borrowing continuously to cover both the principal and the interest payments. Under these conditions the present value of the terminal debt stock becomes positive. However, as it is not possible for a government to play a Ponzi Game indefinitely, 9 sustainability, as implied by the present value of the budget constraint (PVBC), requires that the current value of debt stock matches the present value of future primary surpluses over present value of future primary deficits.
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Empirical literature testing the PVBC concentrates on the time-series properties of the current fiscal policy variables such as the primary balance, debt, government expenditures and taxation, and tests whether maintenance of the current fiscal policy satisfies the PVBC condition. However, econometric methods implemented in this procedure are often heavily dependent on long time series data over a "constant" fiscal regime. Moreover, there are far too many ways in which fiscal policies can comply with a budget constraint encompassing infinite periods, and for practical purposes, the PVBC approach may turn out to be not that useful. Obstfeld and Rogoff (1996) , and Blanchard and Fischer (1989) . 10 Formally, the last term in the equation should be tending to zero. 11 Given the analytical properties of the PVBC, policy implications derived turn out to be impractical: the PVBC does not rule out either large deficits or high debt to GDP ratios, it simply constrains the government debt to grow no faster than the real interest rate in the economy. So, for example for a growing economy with a relatively low level of interest rate, the debt ratio could be tending to zero asymptotically but could still be regarded "unsustainable". Moreover, permanent primary deficits are incompatible with the PVBC, but permanent overall deficits (including interest payments) are. See Perotti, Strauch and von Hagen (1997) .
Thus, rather than using demanding time-series economterics, the so-called "accounting approach" relies more on practical indicators, and usually sets a constant debt/GDP ratio as a benchmark state of sustainable fiscal policies. Under this approach, the primary deficit (surplus) is usually used as the benchmark indicator. The argument here is that a sustainable primary balance should generate a constant, rather than ever increasing debt/GDP ratios, given the real interest rate and the GDP growth rate. However, the primary surplus to GDP ratio is not the only type of indicator used, and the constancy of the debt/GDP ratio is not considered as the sole definition of sustainability used either. Depending on whether the emphasis is on government expenditures or government revenues, different (arbitrary) indicators of sustainability are used. Buiter (1985) argues that a sustainable fiscal policy should keep the public sector net worth to output constant at its current level. He then calculates the primary deficit to achieve this objective. Blanchard (1990) , in turn, proposes the application of a "tax-gap" indicator along with the primary deficit indicator where he calculates a "permanent tax revenues to GDP" ratio so that the debt/output ratio would be stabilized 12 It is a broader version of the accounting approach, that is claimed to be followed by the IMF, in gauging whether a fiscal position is sustainable, and includes the following steps: 13 i) based on the macro-data of the country under consideration, a projection with a five-year horizon is made assuming that the current fiscal policy is continued. This is regarded as the benchmark scenario; ii) from this projection, debt dynamics is generated and then sustainability is assessed. It is possible that different criteria are used for sustainability, but an increasing debt ratio is usually regarded as a cause for concern; iii) if the debt dynamics is indicated as "unsustainable", an alternative scenario is prepared, making necessary corrections on fiscal policy variables which will typically define a "stable path" over the medium-term. Attention is usually on the adjustment of the primary balance required to meet the debt target and the fiscal measures that can generate the adjustment 14 . 12 The accounting approach has also been used to assure policy consistency among various macroeconomic targets. For a government having a constant debt./GDP ratio, a GDP growth rate and a primary surplus to GDP ratio as policy targets, it is possible to check mutual consistency among them. However, while checking consistency using accounting approach, the typical assumption is that the primary surplus will have no effect on either the real interest rate of the GDP growth rate, which is quite partial and unrealistic. 13 See, e.g., Chalk and Hemming (2000) and Agénor and Montiel (1999, chp.13) . The IMF's official programming model, known as the Polak model, has recently celebrated its 40 th year. See Polak (1997) . 14 The IMF also claims that it pays considerable attention to the external sustainability as well, with a methodology followed that is analogous to the fiscal sustainability approach. In theory, there is no clear linkage between the external sustainability and the fiscal sustainability.
In the Turkish context, given the macro targets stated in the previous section (see Tables 2 and 3 above) , it has been a routine accounting exercise to "check" the sustainability of the Turkish fiscal position by conducting various combinations of growth, interest rate, and primary surplus. Under one such study, for instance, Agénor (2001) reports that with an output growth rate of 5%, a real interest rate of 12%, and an inflation rate of 5%, a primary surplus of 3.5% to the GNP would be needed to stabilize the Turkish debt to GNP ratio at 60%. Based on his counter-factual scenarios, Agénor further reports that an additional 1 percentage point of primary surplus would be needed for each 2 percentage points of higher real interest rates.
More recently, Keyder (2003) also carried out a similar exercise and, using detailed fiscal data, concluded that Turkey's debt would come out to be sustainable on condition that the real interest rate is reduced to 15%, or less. Noting that at the time of her writing (March, 2003) , the weighted average real interest rate was around 25%, Keyder recommended strict continuation of the austerity policies programmed.
On the other hand, Akçay, Alper and Özmucur (2002) What is perhaps lacking in these accounting exercises is a general equilibrium framework where all macroeconomic variables are resolved in a consistent system of simultaneous equations. In fact, the crucial critique on both the PVBC approach which focuses on the time-series properties of the fiscal variables, and the accounting approach which characterizes fiscal rules for sustainability, is that they take no account of the general equilibrium effects of the fiscal policy itself on the macro economy at large, through interest rates, output, the saving-investment gap and the current account balance. To analyze such effects, one would ideally use an economic model that explicitly relates the fiscal policy variables to (presumably) endogenous variables such as the real interest rates, wages, production, private and public expenditures on consumption and investment, and the foreign trade.
It is most probably the nature of the representative agent model 15 that divorces the destiny of the real economy from the activities of the government through the Ricardian Equivalence proposition that constrains the analysis of the effects of fiscal policy on the economy through general equilibrium modeling. However, the OLG framework, based on the seminal work of Diamond (1965) offers an environment in which government debt can have real effects. The most notable contributions in the OLG framework focus on the issue of fiscal deficits and intergenerational welfare. The most direct attempt to determine the theoretically maximum sustainable government debt using an OLG model is by Rankin and Roffia (1999) . With the conjecture that the incentive to default for a government increases as debt increases, Rankin and Roffia use a model where the share of tax burden between the young and old generation is taken as given, and consider the effects of government debt. Their important contribution is that there is a possibility that even with a constant debt to GDP ratio, the fiscal policy may well be unsustainable because steady-state of the economy with "non-degenerate" values of the variables may not exist. The practical implication of such a result is that in a closed economy where debt is gradually ratcheted up, the government has to monitor its level carefully because it may not receive any obvious warning that the limit is about to be reached In the remaining pages of this paper we develop such an OLG model and utilize it as a laboratory device to study the effects of various growth shocks to such macro economic indicators as the fiscal balances, real output, accumulation, factor prices, the external economy, and inter-temporal social welfare over a medium-long time horizon. We proceed by introducing the analytical structure of our model in the next section.
The Algebraic Structure of the OLG Model
The model is based on Modigliani's "life-cycle" theory. Agents save and dissave at different stages of their lives to smooth consumption. The OLG structure characterizes generations not only by their age, but also by their wealth-endowment. In each period agents will be at different stages of their lifetime planning, and therefore, will be affected differently by any policy action taken by the government.
The model is a small-open economy version of Auerbach and Kotlikoff (1987) and Hviding and Mérette (1998) . The economy consists of overlapping generations of finite-lived individuals who are assumed to have 30 periods, starting from the moment they enter the workforce.
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During the first 24 periods, the individual works, receives wage income and profits, which she divides between consumption, taxes on labor and capital incomes, and savings. In the last 6 periods, the agent is retired and consumes her accumulation of assets.
So, at any point in time, there are 30 generations living side by side, 24 working and 6 retired. Households are assumed rational, having perfect foresight. Labor supply is inelastic and no bequest motives are considered.
The technology is given by a standard Cobb-Douglas production function to produce a single commodity using capital and effective labor. Output is either consumed by domestic households or exported. Government generates revenues through taxation of both types of factor incomes, issues domestic and foreign debt, and administers public expenditures.
Financing of loanable funds for capital accumulation is secured by a financial intermediary. The intermediary collects domestic and foreign savings as well as the interest on previously issued government debt, and disposes off its aggregate funds among (i) new physical capital accumulation, (ii) interest payments on domestic and foreign debt, and (iii) the public sector borrowing requirement. The intermediary has no independent objective function; nor any incentives for positive profits, and it simply acts as a means of collecting and re-distributing the loanable funds of the economy.
The algebraic structure of the model can be separated into several sets of equations relating to household behavior, production sector, government, the financial intermediary, the foreign sector and the aggregation and equilibrium conditions. We discuss each of these sets in turn.
Households
In what follows, subscript t stands for the period and subscript g stands for the age group.
Assuming that every agent enters the workforce at the age of 16, retires at the age of 64, and lives until the age 76, g=1 refers to age group 16-17 years old, and g=30 refers to age group 74-75 years old. Population growth rate is assumed zero.
We work with a representative agent for each of the 30 generations in the economy.
Each individual, once entered into workforce, derives utility from consuming cc g,t units of consumption good living her g th age at time t. Domestic good and imports form a consumption composite along a convex isoquant within a given substitution elasticity.
An agent entering the workforce at time t is assumed to maximize an additivelyseperable form of utility function, with a generic form:
(1)
Here β is the discount factor, 0 < β < 1, and u(cc) is the current period utility function.
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Specifically, we use the following constant elasticity of substitution (CES) type utility function for the current period utility function u:
19 The utility function u(.) is continuously differentiable, strictly increasing, strictly concave and homothetic. The homotheticity of u allows a balanced growth path under labor-augmenting technology. See Caballé (1998). where cc g,t is the consumption of an individual member of age group g at time t, and γ is the intertemporal elasticity of substitution. Leisure does not enter the utility function as we abstain from issues of labor participation and treat supply of labor as exogenous.
Optimization problem of the representative agent is subject to the physical wealth accumulation conditions. The current-period budget constraint of a member of the workforce at time t is given by:
where a g,t is the physical wealth asset of an individual of age g at time t, w t is the effective wage rate, and e g,t represents the technology "embodied" in the age group g. The term r t is the interest rate and τ i , τ w , and τ r are tax rates on aggregate gross income, wages, and profits, respectively.
Upon differentiation of the household utility function, subject to the individual's lifetime budget constraint, we obtain the following first order (Euler) condition for the optimal consumption path:
We specify an exogenous technological improvement which is of the "labor augmenting" type. Every generation entering the workforce has a higher stock of technological knowledge than the previous one and thus becomes more productive by a constant factor, φ:
An agent, once endowed with the technological know-how, maintains her abilities throughout her lifespan. Using the wage rate w t , an agent of age group g earns a labor income at time t which is equal to w t e g,t for g=1,2,...24.
The Production Sector
Firms face competitive output and input markets to maximize profits. The representative firm's production technology is represented by a Cobb-Douglas production function with physical capital and effective labor force.
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(6)
where Y t is the real output, A is the technology scale parameter, α is the capital income share, K is the stock of capital and L is the stock of effective labor. In equilibrium, L is represented by the aggregation over the 24 working generations, involving the multiplication of the laborembodied technology factor (e) and the number of workers belonging each group:
Factor demands are obtained from profit maximization decision of the firms by paying each factor its marginal product, i.e., 
Government
In the current model, our analysis is focused on government spending behavior and accumulation of debt. We hypothesize that the government spends on its consumption, levies taxes on both types of income, pays interest on its debt, and borrows to finance any excess of current spending over current revenues. The government's single period budget identity is given by:
where B t is the outstanding government debt and T t is the total tax revenues of the government at time t. G t represents total government expenditures.
It is assumed that the government has no other income than what it collects through general taxes an does not invest in physical capital.
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Tax income of the government is 20 Cobb-Douglas function in a numerical model is regarded as a plausible specification. Stokey and Rebelo (1995) , for instance, report that the elasticities of substitution in production are rather insignificant for the quantitative impact of fiscal experiments. 21 We resort to this specification to avoid making ad hoc assumptions regarding the public sector's investment decisions. Here, A t = Σa g,t represents the aggregate stock of assets in the economy, held by domestic residents, and I t is the gross investment in period t, I t = K t+1 -K t .
We assume no speculative arbitrage gains through the operations of the intermediary, since in a deterministic model such a specification would be implausible. Hence, net profits of the intermediary are zero.
Under the current setup, each period the government deficit D t is financed by newly issued bonds, whose only buyer is the intermediary. The intermediary itself creates a market for both the domestic and foreign savers. Equation (13) narrates the crowding-out effects of government's debt instruments (GDIs) on the loanable funds market. Assuming that all assets are perfect substitutes, the newly issued debt directly constrains the funds available for new investments in physical capital. 
Foreign Trade
The model, under the assumption of the small open economy, regards world prices (PW) as exogenously given. Domestic imports and exports functions are derived through the so-called Armingtonian commodity specification of the traditional CGE modeling exercises. Accordingly, within each financial sector, the domestically produced good (DC), imports (M) and exports (E) are differentiated by way of imperfect substitutability.
The aggregate demand for imports and export earnings determination lead to the following balance of payments equation: (15) Here, BI t F is the debt of the intermediary held by foreigners and S F t is their savings.
The "rest of the world" earns interest on the debt it holds each period. Since debt is issued only by the government sector in this model, in fact, BI t F turns out to be the debt of the government held by foreigners. The "financial" transactions, however, are administered through the intermediary.
Aggregation and Equilibrium Conditions
In order to ensure that the model is in macro-equilibrium, the following conditions are introduced:
Resource constraint on the physical capital stock requires that physical capital and government debt be equal to private wealth and foreign debt (BI F t ) every period:
Since in each period the sum of physical investments equals to additions to the capital stock, equation (16) shows how in equilibrium, the debt servicing requirement by the government constrains the economy's capacity to generate investments, therefore capital accumulation, and real growth. The government budget constraint is satisfied, (iv) Equilibrium and accounting conditions are satisfied, (v) Effective wage rate w t , and profit rate r t become stationary, and (vi) Levels of flow and stock variables are growing at the constant steady state growth rate, given the exogenous rate of technical change, φ.
Policy Analysis

4-1. Calibration and the Baseline Growth Path
The generational distinction brings a complexity to the model that forces it exempt from analytical treatment. With the assumption of perfect foresight, all equations ought to be solved simultaneously, and this can be achieved only through numerical simulations. We first calibrate the model to a macroeconomic data set which is considered as relative equilibrium of the Turkish economy. We then generate a baseline simulation path that will serve as a benchmark where policy alternatives and exogenous shocks are to be contrasted. This procedure follows a number of steps:
The first step consists of fitting the "steady state" version of the model with the Turkish data. As narrated above, Turkey has completed its financial liberalization by 1989 and after then both the government's mode of meeting its borrowing requirements and financing of the external (current account) deficits have gone through profound changes. So Thus, in this step we used the macro-data for 1990 and calibrated the "structural" parameters of the model, such that the model reproduces the historical data as its "solution". Moreover, in this step we also reproduce a typical representative generation's life-cycle consumption and asset accumulation behavior. We report the calibrated and assumed values of the taste and technology parameters in Table 4 .
<Table 4 here>
The calibration strategy that is followed at this stage basically takes the aggregate supply and demand-side values from the data set (such as output, aggregate private consumption, interest payments on public debt) and determines the parameters which satisfy all the equilibrium and accounting conditions of the model. The model is calibrated with a given amount of foreign debt at this initial steady-state growth path.
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Using 1990 capital income and labor income data, the capital share parameter (α) is calibrated. Here, the rate of productivity growth in the labor-augmenting production function is taken to be 3% per period 23 . The real interest rate is determined endogenously and is equal to the marginal product of capital. The profile of consumption and asset holdings of each generation is generated consistent with the aggregate output and aggregate private consumption figures of 1990. The key parameter to satisfy this consistency is the rate of time preference of private households (β) which took the value of 0.9775. The elasticity of substitution parameter (γ) is taken from Auerbach and Kotlikoff (1987) . The stock of government domestic debt and total physical capital were calibrated using data on "total asset accumulation by domestic households" and the "interest payments on domestic debt".
Finally, the tax rates on both types of income are calibrated using the total tax payment figures of 1990.
The second step in producing a benchmark economy is to bring the economy to the base-year period (representing 2002-2003 in the model). To be able to reproduce the historically realized trajectory of the macroeconomic variables -the public sector balances in particular, we shocked the model by imposing the realized increase in public expenditures 22 As Buiter (1981) shows, current account deficit is possible along a balanced growth path in a one-good OLG model 23 3% represents the average productivity growth, net of population growth for the 1990s. over the decade 24 . As we reached the base-year under the shock, we calibrated the variables and parameters that underlie the debt structure of the Turkish government.
The calibrated base-year value of total debt stock to GDP is 83.3%. The domestic debt constitutes 57.6% of this sum, while the rest is the foreign debt stock. Once the composition of government debt is known, it is easy to generate the amount of foreign savings needed to finance the base-year current account deficit. Given the export/GDP ratio of the base-year, we calibrate the value of the import demand from the accounting identity that states the value of import demand as the amount of total domestic absorption net of total domestic production.
In the last stage of our calibration efforts we study the specifics and the expected macro economic consequences of the current austerity program, TSEP, as implemented under close IMF supervision. The distinguishing characteristic of the simulation is the attainment of primary surplus targets as set out during the official implementation of the program. Given the focus of the current austerity program on attaining significant fiscal surpluses on the noninterest budget, we will distinguish this scenario as the "Primary Surplus Program" (PSP).
This scenario will further serve as a benchmark simulation path against which we shall ask and compare the results of our "what if" questions. In line with the official targets outlined in section 3 above, we utilize the model to create a permissible level of government expenditures (net of interest payments) to create a pre-determined level of primary surplus (amounting to 6.5% for the first 5 periods, and then gradually decreasing it to reach to 1.6% in the long-run).
Throughout our simulation analysis we assume no further policy shocks and do not admit any changes in the tax rates. Furthermore, no trade shocks are envisaged and we regard the world terms of trade unchanged.
The macro and fiscal results of the scenario are given in the upper panel of Table 5 .
With an average interest rate of 10.1%, and an average output growth rate of 4.5%, the model predicts a gradual decrease in the ratio of total debt stock to output, reaching to 76.4% during <Table 5 here> 24 In this exercise we need to impose larger increases than what has been realized in the Turkish government expenditures through 1990s in order to come up with the given debt/GDP ratios for the base year. In our model, the real interest rate is the marginal product of physical capital, which is surely smaller than the historically realized, premium-inclusive financial interest rate observed in Turkey during 1990s. For a more detailed account, see Başçı and Ekinci (2002) .
Thus, at the outset, the program succeeds in containing the explosive dynamics of debt accumulation; yet, we nevertheless observe an inertial response in the path of the debt to GDP ratio over the medium run. Even though the structure of our analytical model precludes us from making definitive forecasts into the future, the simulation exercise highlights a set of points of vulnerability regarding the debt dynamics of the Turkish public sector. First and foremost, we find that the stature of the real rate of interest continues to exert significant burden on the government's ability to administer its debt obligations. Observe that in the absence of any modeling of uncertainty and risk, the model's (endogenous) solution of the interest rate is determined entirely by the real marginal product of capital. This rate, being driven exclusively by the supply of physical capital, signals that the cost of capital remains significantly high even in the absence of currency and/or financial risk. This result is ultimately the outcome of the historically low private saving propensity.
The model results suggest that private savings remain on the order of 20% of the GDP over the simulated path. Coupled with the fact that savings generation capacity of the public sector is actually in the negative range (see Table 1 Under these conditions fixed investments can hardly be maintained and the rate of growth of physical capital stock proceeds at a significantly low pace. This fact seems to play a pivotal role in the sluggish behavior of the production capacity. In addition to all above, the contraction of the public sector's non-interest expenditures dampens the rate of growth of aggregate demand and, through the classic Keynesian multiplier mechanism, contributes to the sluggish response of output growth.
On the fiscal side we further observe that the government's total tax revenues as a ratio to the GDP displays a slightly decreasing pattern, reaching to 15.6% during the 10 th period, starting from a value of 16.6%.
25
As government expenditures (net of interest payments) is the only variable that adjusts to reach the pre-determined level of primary surplus targets, we observe a parallel movement of this variable with the government tax revenues, as well.
4-2. Checking for Vulnerability of the PSP Path
We now utilize the laboratory characteristics of the OLG set-up, and check for the sensitivity of the PSP to exogenous shocks on growth. We first introduce a "low growth" scenario, where we let the growth rate of the total output to fall below the rate of growth of the benchmark path recognized for the official PSP. Formally, we exogenously reduce the rate of technological improvement for the first 5 periods, then allow it to gradually reach the equilibrium level in the long-run (after period 30). Versions of this scenario have become a part of the routine sensitivity analysis of what we refer to as partial equilibrium "accounting exercises" conducted by many finance institutions as well as the official government bodies.
Arguably, given the broader, general equilibrium context of our model, our reported results provide an interesting contrast to such partial equilibrium exercises.
We find that, such an adverse shock on the rate of technological improvement causes the average growth rate of total output to be reduced to 1.3% for the first 10 periods. Yet, we keep the primary surplus target unchanged. The middle panel of Table 5 emphasizes selected variables as a ratio to GDP, while Table 6 Given that the interest rate (marginal product of physical capital) attains a value of 9.4% on average for the first 10 periods, adherence to the program target of 6.5% of primary surplus immediately leads to a reversal of the path of the total debt/output indicator. This ratio increases significantly reaching to a value of 100.5% over 2022-2023. This amounts to a 2.6% higher level of aggregate debt stock in comparison to the benchmark economy, and to 26.3% lower level of GDP by that period. Figure 3 portrays the contrasting paths of the debt/GDP ratio under the simulated growth shocks.
<Figure 3 here>
The adverse shock on the productivity growth rate of the labor-augmenting technology directly causes a decrease in the aggregate effective labor. Similarly, the total capital stock shows significant deviation from the base-run, although capital stock-output ratio gradually rises. (See Figure 4) . This is due to the fact that foreign savings increase (current account deficit widens even further) at a higher rate in comparison to the rate of growth of GDP during the period of transition. Furthermore, with relatively lower level of interest rate and lower average wage earnings, disposable income of the private sector shows considerable reduction. From Table 6 total profit and wage income show a negative deviation on the order of 30% with respect to the PSP scenario. Given the calibrated rate of time preference for the private households, the optimal consumption behavior of the private agents causes the aggregate consumption-output ratio to increase over time. The reduction of private disposable income together with increasing consumption-output ratio causes the paths for savings/output and investment/output to decrease significantly over time. This outcome, no doubt, leads to decelerated production activity.
<Figure 4 here>
From the point of view of "fiscal balances and debt sustainability", one of the most relevant questions to ask is what would the level of primary surplus be in order to sustain the total debt stock under the adverse condition of low growth. That is, given the warranted (sustainable) path for the debt to GDP ratio as generated under the official PSP scenario, by how much should the primary surplus be increased? To answer this question we run a "constrained" simulation of our model and calculate numerically the necessary ratio of the primary surplus to GDP that will hold the debt dynamics in the same path as in the official benchmark equilibrium. We illustrate the simulated result in Figure 5 . <Figure 5>
The model results suggest that in order to keep the debt to GDP ratio at its officially planned path, the public sector primary surplus would need to be increased to 8.2% of the GDP for four consecutive periods (until 2010) , and then would have to remain by approximately 2 percentage points over the rest of the planning horizon. Thus, our sensitivity analysis suggests that a decline of the growth rate by 3.2 percentage points on average would require an increase in the primary surplus to GDP ratio by roughly 1.7 percentage points. It remains an open question whether the Turkish economy would be able to absorb such a contraction of public expenditures over such an extended period, and whether it is politically/socially realistic to expect the private households to endure the consequent deterioration of public services for that long.
4-3. A High Growth Scenario
Of course not all shocks ought to be on the negative side. Given a sufficiently optimistic attitude, one can also fiction an exogenous positive shock to the rate of technological change.
Under a new scenario, we briefly report on the behavior of the model in response to a positive technological shock on effective labor. We report our results on the last panel of Tables 5 and   6 , and portray in Figures 2 through 4 .
The growth rate of total output reaches to 6.5% on average for the first 10 periods. We still keep the primary surplus targets as before. As would be expected, the higher growth rate brings all positive effects to the economy. Since both the effective labor and total capital stock increase relative to the base-run, output is now higher, providing higher profit and wage incomes to the private households. (See Table 6 ). Savings and investment increase both in level terms and as a ratio to the GDP.
Total debt stock-output ratio decreases considerably, reaching to 59.9% under the constraints of the modeling framework used in this study. Moreover, the total debt stock as a level variable is now lower then its value in the benchmark economy. This result is achieved without the government being obliged to any decrease in its expenditures in level terms. The government expenditures net of interest payments increase by some 6.1% during period 5, and by 24.6% during period 10 compared with the baseline scenario.
We finally report on the social welfare consequences of our scenarios. As a measure of this metric, we use the utility in "compensating consumption units" based on the methodology used by King and Rebelo (1990) . Denote ) } ({ 
is the path of consumption of the agent after the shock. Figure 6 shows the welfare loss (or gain) of past generations (generations entering the workforce before base year, [2002] [2003] and Figure 7 shows the deviation in the welfare of future generations under low and high growth scenarios. As followed from the figures, a high growth scenario would increase the welfare of both the present and future generations. The welfare increase in future generations would be much comparable since these generations are the ones that will totally benefit from the "higher growth rate". On the other hand, the "adverse growth shock" would also put much burden on the future generations to enter the workforce.
Concluding Comments
In this paper, we studied the welfare and growth implications of the Turkish fiscal austerity In particular, the TSEP has targeted a primary fiscal surplus of 6.5% to the GNP every year until 2004, and aimed at reducing the outstanding net stock of domestic debt to 40.9%, and that of foreign debt to 40.3% as a ratio of GNP by the end of that year.
The IMF-led austerity program which is extended now to be in operation at least until 2006 is criticized heavily in that it gives priority to targets on fiscal debt rather than growth, and implements an implicit preference for finance over industry. Furthermore, the program is accused of lacking credible public support and of general ignorance on its social welfare implications. The program targets are studied mostly under a partial equilibrium setting in terms of accounting exercises around three variables: growth rate of GNP, the (real) rate of interest, and the non-interest (primary) fiscal surplus as a ratio to the GNP. This simplistic accounting approach is criticized for its lack of a general equilibrium framework.
Thus, given the dubious macro-policy environment we attempt to investigate the growth and welfare consequences of the current austerity program as well as its sensitivity (vulnerability) to various technological shocks in an inter-temporal, general equilibrium setting. To this end, we made use of an exogenous growth, overlapping generations (OLG) model, calibrated to the Turkish data over 1990s.
Using the OLG set-up, we first studied the implications of the austerity program focusing exclusively on fiscal balances. We maintained the fiscal targets of the TSEP to attain a primary surplus of 6.5% as a ratio to GNP until 2006 to be complemented by equilibrium in the primary balance of the public sector then after.
As simulated over the time horizon as above, the model results suggest that the current fiscal program based on the primary surplus objective succeeds in containing the explosive dynamics of debt accumulation, and yet, the path of aggregate public debt as a ratio to GNP displays significant degree of inertia and would be brought down only gradually and slowly.
With an average interest rate of 10.1%, and an average output growth rate of 4.5%, the model predicts a gradual decrease in the ratio of total debt stock to output, reaching to 76.4% during 2012/2013, and to 72.2% during 2022/2023.
Next, we checked for the sensitivity of the official program path to exogenous shocks on growth (technological change). We introduced a "low growth" scenario and let the growth rate of total output to fall below the rate of growth of the benchmark path recognized for the official program. We found that, under possible adverse shocks on the rate of technological improvement, adherence to the given program targets on fiscal austerity immediately leads to a reversal of the path of the total debt/output indicator. This ratio increases significantly reaching to a value of 100.5% over 2022-2023. Roughly, we found that in order to compensate for a 3.2 percentage points of decline in the rate of growth below its officially targeted rate of 4.5% over the [2001] [2002] [2003] [2004] [2005] [2006] horizon, the primary surplus of the public sector should be increased by 1.7 percentage points as a ratio to the GNP, from the targeted ratio of 6.5%, to 8.2%, over an extended period of ten consecutive years.
Clearly a promising avenue of further research within our theoretical framework would be building larger scale general equilibrium models where rational agents with finite lifetimes and a public sector with an infinite time horizon interact within a "more realistic" market setting. In contrast to simple models, large-scale models would enable one to consider simultaneous changes in a variety of fiscal instruments and provide ways to understand shortto-medium run responses by making it possible to observe the transition paths of the modelled economies. The large -scale models, with assumptions of longer time-spans on the part of each individual would provide more realistic set-ups that will point to the income distribution effects of permanent policy changes. This would be more conducive in addressing the political economy dilemmas likely to be faced in real policy setting. These issues, of course are beyond the scope of the current model, which we merely consider as an initial step to understand how the economies work and move over time. 2004-2005 2006-2007 2008-2009 2010-2011 2012-2013 2018-2019 2020-2021 2022- 2004-2005 2006-2007 2008-2009 2010-2011 2012-2013 2018-2019 2020-2021 2022- 2004-2005 2006-2007 2008-2009 2010-2011 2012-2013 2018-2019 2020-2021 2022- 2004-2005 2006-2007 2008-2009 2010-2011 2012-2013 2018-2019 2020-2021 2022-2023 2004-2005 2006-2007 2008-2009 2010-2011 2012-2013 2018-2019 2020-2021 2022-2023 
